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(St*, Ri : 7jc=?i, mM&fc 1 -2 5 <£>T/i^yu^£ 
7cte^Si8M>6 — 2 5<Z>7Vi"{r~/u^ R 2 : j^SWS 

SCOT/U^-,^ mmWttf 2*^5 <DT/l>*r Is *s 

&s n : 1-1 0 0(^)18, M : NH 4 \ Na^fcfi 
K*) T^£;h,&7K^t£^/^~ ( c ) 0. l-3fi 

[iS*^2] i^ey^ (a) a*, y yi^r/i^ 

[i»*«3] (b) co-g-tsx^. zkggK, 

4<H1 «<^te«T-fc* n t 5 1 

[»*JS4] -fet (1) [fbl] jZ*3*t5R 1 ^ 



Stt&:8 — 1 OcDT/u^/u^, 
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(1) 



Ra 

(5£ C K Ri:7K^\ j^iffia/jS 1 ~2 5C0T^^f/u2£S 
fcfi^ljfj&rt* 6-25 <DT /u^^/uffi, R 2 : j^-g^ 40 
2-5cOT/U^/U^ R 3 : 2 - 

SCOT/U^r-/^ R a : /^$c^ 2 - 5 <DT tV* U V 
3£, n : 1 — 1 OOWSS, M : NH 4 \ Na*ifc(i 
K 4 ) T^$4x757K^tt^-X-/-e- ( c ) 0. l-3ffr 

-i o offii&gfw^u v ^-(D&mmtmsi 
imz>'&mm& 1 ^^^(c2o^±if^^^^^io. 3 

es (- 7K Sr a > # # e> is^r-tzzt & t-tz^ 



[K*i5 9] i^ey^- (a) T^y/u^r/u^f 
IBfi*iSl 0] n-t-y-e- ( b ) ^'S'figaEas, 

[I»*i5l 1] (i) [ft 2] KfctfSR^s 

0, a.o. M^T^^e^^A^^^T'&S* tSr^at 
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= # y r t t -r % m #5 8 ts^^ 

[§S*rgl5] *A«7^/UA$rfi|g(|Lfc^, #fflco}5t 

[3§^<7?§3Mffl&!AI3J] 
[0 0 0 1 ] 

[0 0 0 2] 3( 

± 9 Wff'JU 'J'lAtOf 1 0 0~6 0 0 /< mfSJ$4 

K -T 5 fc 46 . ^JJjSHDWJffl 
[0 0 0 3] ftffci&fcfi. 5fe-r, ^{£?^j!|[fijfflft'J 

m&^y 4 >\'j**'jx.'^m^\\ks& lx vx-'^M&w 

^^Bn^!$fe^i-^X?M (KT. rftfrXflii,^) 

z>o fcfr^nxiimmrm&m^xftfrtix*, ^t<t>. 
*s±i:T^fc. 50 
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[0 0 04] Cixe,«>raB«:«!*-t-5^t LT, ^Jx 
li\ <&MIB6 2- 1 0 1 6 7 S^SHztt. EiaS^-?^ — 

10 tt«#3'Jl 0 OfiftSBi^LO. 1~1 Ofifig|5T-^-5 

[0 0 0 5] Sfc. if^Bg 63-296222 %-temz 
14. *$t<D-ffi±(-, ( i ) i- t*/l'^^->/US 

frOS^ift, (ii) T^^^^ffigttilJ^J;^ 

ir 1 1 n<Dmu.xm^(o^m^^.mt^ts^mmm^ 

[0 0 0 6] ifB^te. ^fr^^^^gf^^js 

^^ys^jgjffHiJcoft, #V ->>-yxg(r^tT-r^^j(;gfe 

[0 0 0 7] Avlp.5i5tfrX*I£WIS&U#3 ^i/xiDIiH 
7^^iLt. #Bi¥4 - 1 8 6 8 3 2^|g!r(±, 

T^-5„ f^ l ^'J-/^A[]X/^i7^•/^i.i4 % $7 — <>^NC0g? 
itlHll^<7?(!ni!li|g^3 u m&.TUl£n¥i&ifc'?^'^Z(±i& 

[0008] jfiip. -^^m'lniifgcoi^^^ft^j;^^ 
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T$T<^5. -tot*. ^^8W|fflfef7^l,A 
[0 0 0 9] 

[0010] 



R, 




0(R,0)n 



Ra 

2~5©7;^s/Hi > R 3 : **£fcttjK*»*s 2 ~ 
n : 1 ~ 1 0 0<Ofii5c. M : NH 4 *, N a +%.fzl% 

K*) T"^$^57X^tt^^ey-e- ( c ) o. i~3g 
— i o ofififfiirttu tt^J^y^-w^tgstsgffi 30 

[0 0 13] *3iPJlc>fe<z>3§PJi±. ±^{£.70^ 

«3*ffil=±iE<Oi|is»fl£|>3i^NffiffiWfiiJfflfe«7-f /UAS: 

7 w a- a & fij Bit u ^'^ffitCTk&TWtftas y^- 
[0014] mm^Wm-i. ±SE-«S; ( i ) r-*£ 40 

ft. 7 x.s^mwmm Psm 7 ■< ^ a -?« 5 ,6c: & 5 „ 4 

[0 0 15] A^5»i8S:Wi-5*SSWlzJ:ixtf, ^ 
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(b) Rxi^comm^-r^m^-^ y ( c ) 

-. SfeVir, »J&«Oj6«|Si|S:$tP*!i#»l«*Wi-5* 

■*"*-t«-«t5±SEBW*safi8M*SwtSraH3L. * 

[0 0 1 1] Sfr7-f^Aff)^ 
ffii-, ( a ) 67-98. 9fiflg|5. 3S51igai] 

tR^L^S'B'BgX^W-f-'Sa^y^'— (b) 1~30 

fiSSB&v-jftS: (i) at: 3] 

[0012] 



SCVM ... (i) 



[0016] 

&M7 j /uj*<Dfr$tmzt}immmfri& 

^ / P A *3 J; o*g £ * £ ^ 7 4 > l' A ffl ^ fc ^ Vf 7 , n a) Iiq 
T.JimX'hZ>„ 

[0017] *&m<o*vifc7^'>>mwww\mi&*7 4 

[0018] 35^7^/uAco>ti5mJ(cfe^^i|Ji^^-r 
5 tt , StifcK filS-*- 5 ^^ A «-A^ 6 -f 5 fc * iz ft 

2£tt7 -< ^M.RV^mm7 4 /i' A co i ^-f 4xcoJt2?!i 
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^(D^txt K>&tLx^zwr^n, mmy 4 ^^<ommz 

[00 19] Lt^U ^^^^./^ffiWHUffltt^^^ 
W\ >r &mm Lit t # i:8fflt5fi«ffl 

[0 0 2 0] ^^T^^SW^yUi^ IT, 
hr°^yu*fi^ft: s u-v- S $ $ y yu^fi-£#\ # 

ft«tSffct^u«t/ig, ^y^u-^^ 

[ 0 0 2 1 ] Sfc, Stt7^yUA^J?^|i % ^^c^N^ffi 

f±, iI3t, 1 0-2 0 0 0/imt'fc5, SJKlilO 
0-3 0 0mitiT*^ o 4 /\sJ*<D&fr.f%!£t± % ±£ 30 

< l*± 3 // mJWf*IT&5 0 

[0 0 2 2] JSffiWH'J^^^^^^^N^aggjh^^ 
it-T^i, Itt7 ^;UA(ORaiiA S TM-D - 2 2 4 

[0 0 2 3] Sfc. ^W-($^^^^3Jil^WfitJL^f^iC 
J£ $ it 5 M£ f d J; 5 ;r. 5, ^ ^ Jfiai co|S i~ t>3l££# , ^ 
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^^^iT^i^if^y/p ^^>y 4 tvj+^frm-f 
[0024] muy j si-j*t&mmmt<7>i%mj]$:fa±. 

* fc , m& y * >\s a t %mmm <Dm iz rm vm&m^x 
io [o o 2 s] ^mwiz&m-tzmmy^^^t it, # 

<DmZ>~te, mf£ 1 0-2 0 0 0^ mTife5o b< fi 
3 0-1 00/i m-CfcSo 

[0 0 2 6] ^<Dm* 

#*S:ffliSi-5fc*(03B«tt'ir*»Sr 1 2 fiW 

[0 0 2 7] *«K^ffl^S*fe«Si]>Ky ^r— t IT, 3g 
«SI t L » 5 5 # a-^fiK =f A 5fi ^ 

TKy-^ — , yyu^Tyu^r/Uai^^/u^^fy^^-^ 

rt, y /^T/u^ryuzc^x/u^^y — % y^^y 
^ 3 ySf^fflxT t> J: ^ \ 

[0028] *S4?35'i^y ^ y yu^T/u^/u^^ 

Si— (a) <t LT, y yugg^ ^yU, ^ ^ ^ y /Ugg 

0 TV y /U^xfyl/, > ^ ^ y yug$ai^yu v 

y/^y^vu, S ? iS V /Uf&y^/u^ T^y/ug£-2- 
xf/^Jf-y/K ^ ^ '/ y /U®- 2 -xf-/l/^^y/K 
%?<DT'S y /U^r/U4-/U^.^^yu, ^ y^^Tyu^r 

±--ey-e— ( a ) ^las/Hfflttta^S'lJKy coj^^t 

££-T-y-7 — coggffli 0 OttfikSB^jc, iffi5&, 6 7-9 

8. 9mm\i<ommx'§;t.ivx\,^ zt&tit~ li\ 

[0 0 2 9 ] iSa^-t-y^— (a) «fc*3r&$ir5, 5S 
3 ^^^S^L^^^^^^^oTc^^y-e-- (b) t L 
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Kn^v^^vK ^ ^ y /Ug£- 2 
- t Kc^'>xfyK T ? y vUT ^ K\ > # 2 ] J ;VT % 
V\ $ — ^>t^-yf^7 * yxf/u/ ^ y K ^ 

(b) (Di&mmte. M»y^gf4t/^^y 

[0 0 3 0] *5§P^(c*5^TfL ±f5tt**J>Ky -7 — * 
ffi^-r^i^y-^- (a) &tt««ffl<tK£M#4'&|fe 
S^rP/o/c ^-^ey -v— (b) cotia>(c:_kiE— fet (l) 
"C^^ix^TK^tt^^ey (c) £&M j a-fZ>!&&fc 
h&o — «fiS; (l) Tg$tt57X®i4=i^e/-7— (c) 2< 
i±, ±ts±^y^— (a) so^^yv- (b) 

^5j5S, ±IE^/-v— ( a ) W^^e/^ (b) i: 
<0&&&&&*ttig.-tZ>k, Jbf£-fet (1) t-SESns 

(c) ^#f-^^Li\ £e>ci. 

[0 0 3 1 ] ±iE-«S: (1) l:*5lt5Ri, R 4 &t>*n 

t£ £%it i-*U2\ rite 1 — 1 0 O^S-3ST-fo5 C irrt^ 
^ep(^6f^L<H3-3 0tfea o RJi&St 

-2 5-efcST^/uffi4fctt^jSSr^6-2 5T'fc5 

[0 0 3 2] R z &t>*R 3 lifi!i^--ey -v — £^Wl-&£fc, 

WKfc^Ttt, R 3 l*R*»as 2-5 OTyu*^;^, 
R3(i7jcSIS fcttj^^SJ:^ 2-5 cor /i^ = /uffiT-*>5 
t>cO^H!ffl$tL^^, itikty t LX<D&mti}i&%-t;&'tZ> 
R 2 #* 1 -7°n^-/bg^ R 3 ^zk5tfT*>5t>co^4T- 
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[0 0 3 3] migfiOftfrMi: L-ctt. R^y^/i/ 
n^l0*fcf±2 0, M^7^^^Vtyt' 

to, (i) izts^x. mmw^M&GtiL 

m^^>if^m<0 1{tLk IrtckZlZRifrAiiL. R z t>'*2 
fi-Cfc57^7nyHS-10, [r] H S - 2 0 

[0 0 3 4] 7K?gttn^/^- ( c ) o^ft^ 

y-v-co^fii o ommm*^ o. 1 ~3Sftgfic^^ia 

(c) (D&mmteO. 1-0. 8fi*gf5^^L 

[0 0 3 5] ±m<n^;-^~ ( a ) , Sgffiffjts^L 
ll^tfgS^o/c^^yv- (b) , 7km&--i--e s 

2 - ( i - r i? y i/^yu) oi^yur ^ y h s 2 - 

-H/k ^^^>^<^fi^±2fi^^^o7c-ey-^ 
— , sxt'^yu^^ifv, T^y^ffigf^/i^, y^^y/u 
y/ug^r yyu, y ^ ^ y /u^r y yu^^ 

^/^-(D^mm^, ±ie«-*/^- ( a ) , (b) a 

t>' (c) tm^co^^e/^— ir^^ff^s 1 0 ofiagB 
t^5±7^«rffl-f-5 0 ft*t*3 1. 9fi 

muxh% 0 

[0036] ttSffl^y ^-^ffi^i-s^^ UTfii 
0 f^ffiirr^ffi. !Kfflffl-&tt=, *L{fcffi-&te, ^K*p^«/t^ 

[ 0 0 3 7] tt*»l^y^-^ffl-&SlCia«t L-Cfi. 
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Y\ 4 V7'f y /i> 4 h\ it 9$ />fyu 

+ hv ^j^mcommmmim. 2, 2* -zy^y 

[ 0 0 3 8] fL^fi-&ffi(ct9fi-&i-54&^{rtt, cm 

=-<>j±, iissgs* y jussh- h y ^a^^m^ 

-7/^-4-y7//<l/!i y$T*/y K^^rt 

4, 4' -7/tV,-4-y7/AU'y ^^7->y 2C 

V^.^^'J^ y ^—^cofe^fi, ¥*&ftT- 130- 
3 0 0 nmt**5:i^ Lt\> **W{-*5l^T(i, 
Tfq&tt^y'-e- (c) «0^fflatt±|E«EiaT-*>-5^ 

x\ ^u^^jb >(o^m^ ] j ^—^<D^^r^h^ 

xyu, y ^y ir /u^y ^y ^s^r.— tvk 
^^^D^J) h—yu^y •>y;Ux-r^, >>>/y 
ircr— /urKy ir n — yu;K y >/ 

y -> — xyU, ^^^>^-yU^y =3— /Uv?/y 

/l-^— xyK i^y/i^x^x^y ->i//u^i— -r/ui^^aiTt? 40 

V* ^-u>>>v y ->r*— K h y yfD^/o^y 
<t? y ->r^- h 3 Wjn^, # y >r y->T* 

y /uy h y - /3 - 7<>' y v^/l^n b 0 ;^ 

— K N, N' — y'^^/uy ^ 4 , 4' - t'-x 
(1 -7y'!iyyyj/^>y7; }c) ^ N , N ' 

TSK) , N, N * -fwi^v-2, 4 -If;* ( 1 — T 50 
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-y'y y>^/U/Jf^-y7^ p") ^ hy^fa^/u/p^y 
(2 -y ^yur^y v'V) ynftt-h 
^coT^y Ro^^y h*>^^n- 

yu^ 7 * 5 ^ ^nkfc&mm&m? 

[0 04 1 ] wJxe>tt*3fi^ffifflUTt<t^L, 2«« 

^wdh^x^x^mmmm^mT^^m^c^z 

[0042] ^^yco^DSfi, a^, ^^ij^^-g-tg 
a»* s tt#fflisKy -^-^o'&ffiaftj: 9 ^^^^ 

20 %7 4 frJ*<Oi&miltt^ SUS 3 0 4 -B 

tttSl^SEfSt 10-1 0 00 g/25mm, tf* 
Kll3 0-6 0 0 g/2 5 mmg$r'fc5 0 ^^-y^K 

&m^xAzumm\^mm-tz> 0 Btiv<m&mmy$y 

■^-1 0 OfiS«K#L3K«3«0. 3-1511^^ 

[0 0 4 3] SW^>ry^4fctt*iJ8t7-<yUAcojtftffi 
f-*S*fflS*?SSr^-r Soffit LTfi, ^g^^q^^ 

ffi. PSX-tfo— yU=r — y ^ tn— yUzi — 

30 fe, ^7 l^7D-yUffi, — =3 — jtfe^ m^-^n^ 

0-2 0 o^^ffiSSSBBfc^^T 1 0#— 1 0 5>P H m^ 
t-^^<t^»^L.i\ u<ti 8 0-1 7 0°C 

[0 04 4] tt#»JS^/?*tt, ^iftyxyN^Oflft 

0 mSft-C?*>4 0 »iL<|15-7 0/imt?A5 o ^^fj 
t y - 1 cq^ fiSS^ Sr +^ ^ ffiii $ -fr 5 ft 

^ffitfnWfiiJfflfe^^^yUA^4 0-8 0°C(c^o^X5- 
3 0 0 U*BngfffJljni¥ft Lttg^, 

[0045] *&w<D¥&fcv^mffimmi&&7 
&m\±m^±x(nmmM<Dmmmi%. ^mm 

y 2 0 9 bl:l^Jii^^77;i, OOOBT^^/y-y 
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[oo4 6] *&w<D¥m»*=-^mmmmmi&%t7<{ 

[0 0 4 8] ^'>y«(:^fflf57j(fj:, ^ 
0. 5-20yyh;uSSt'^:iWiU\ 

[0049] ^ftt^n&mt*. ytmmmxfm 
xz z>m&<D±£ ^(D&mwmLx^x&teb^z t 

mmmxnmmvM^\ mxit, o. i~o. 

a*»%<O#ftESrffFfiBLfc0, Electron Spectroscopy 
for Chemical Analysis (jJlT, ESCAtl^) £r/l] 
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^^<^mm<D7bm^t.tix^^fz^. esca^ 
[0050] tto-c, *««-eii, *as^aia[ii(s^«L 

fco 

10 [0 0 5 1 ] **W<^*«*9^^^ffi«FfiUffi*!iiif7-f 
#y £A-fcsff, #jl^-y^ #y 

[0 0 5 2] 

witoizmw-tZo UT{z^mMMRTffc&mte±x%: 

iS»fitt 2 0 9 b iii ^5^ 1, 0 0 

[0053] c i ) mmwm^<D7kmx mm 

4-f>5\ : 6 0 0 /zm % *ffi^[M]t£b : #J 8 ^ m) 

[ (tfc) ^-f *=i®! % ^ :DFG-82 IF/8] £ 
30 «>SB5«r«FH'JLT, ?Wfi3 0 0/imit§ o Wfi»J«l 

&t^7 ^ su^mz 5 0tfc<D^5S^>>y ^ >^7^/n(- 0 

ffi. St) ! 2mmKJ:(D'>!l xr > $ ^'^(DtkWxX^-tv 

[0 0 5 4] (2) SitttSftfz c t-5^3/>^*ffico«« «B 
») 

±8E ( l ) T*»e»^fcSliBWfi']»T«co^tt:>' y = > 

10 ^^n/NCO^/i^, 7K^?gA^/^l^>y ny^x/N^jjff^ 

^ ( (tt) -r-V^^Sa, : DFD- 2 S/8] 

^T, ->y =i>^oi/N^J?0n{;S^5 y y lwuco7K&-/> 
tt<C^6Ie]?Sf5<wi?jirr-*-So »<biifc*«*^ y 

&yt¥m'f&m c (wo ^^i:opti phot 2] 

Srffl^TS 0- 1 0 0 0«oo«S[fflJcfit^LT, 

0 y^fDHc^tm-tio 



(9) 



15 



*M»¥9-7 17 5 7 



[0 0 5 5] (3) »4fttt*B V^^^i 

f-ft6«fUfcttffl-e, ?&ff2 3±2°C, ft»lK5 0±5 
%lw|B»*ixfc#ia«*^i^ffflttBLfca, 

«tu *>y = >^ ^— ^✓^sffii-fl-^Uifc o. i xx 

^7|jy^ (ft) SJ, flfcK: LS-6 0 0 0] &m 

^Ttm-rs. io 

[0 0 5 6 ] (4) ESCACJ:5'>y3>^7^9x 

3 =7 — (itt'g : 4>f >5\ i?^ : 6OO/1 

m) <Z>£ScB5Kfli£«rU WFB'Jffi [ (fcfO xV^SL 
S;:DFG-82 IF/8] Srffl^T, 7K£tW7T#£|] 

^S:ft3 0 0 /imtt5 o Q^m? ^ /i^fet;r^2g{$» 
yny^x/N^sftffflt, SlalWBiJSrff 5 0 BFBU*IT 20 

[0 0 5 7] <zk§rtf>#/ c £i,^>y :ny^ v — tyjc/^<o& 
^yy^>W7^>K^77^ 7 ^- [ (ft) 

b^*i(:»LESCA (VGlfSl ESCA 

lab Mkm ^£%ftffi&Tmm*^mmL, c/ 
s ijt (5m<D^mm &mmzj: 

[0 0 5 8] <*Sr^tS->yn>'^7-'?x/^^>f 

is>?>? y — is>yy— [ (ft) 

M:DFD-2S/8] £/E^T, y 
v — ^^i^^coSffiicS^S y h/KD7KSr;Wt& 
L, 1 c m#j(7) JJ ny> 7-r) x/N ^- 

sx^Sr»5o ttT, ±iEtra«(cL-C^y^a?flu«c*J- 40 
LE S C Atz J:5^4ffSr3iJ6i--5 0 
[ 0 0 5 9] < E S C A»J£*#XtfC/S i Jtifttlffi 
> 

X^K : Mg KaS (1 2 5 3. 6 eV) v X*9iij 
1l : 3 0 0W, 8W€Jl3Sffi : 2 X 1 0 - 7 P a HT, C 

[0 0 6 0] <C/S i Jtcof¥ffi*fi=>ttiff7^/UASr 
fl£;t-t-3f!fj<7>> y v — ^^-^^rfncoc/S i itf± 

0. 10 (77y^|) T'&So &oT, Sf7^^ 
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Siit^O. 10-0. l 2S^<7>fcO£^&*ffu * 
[0 0 6 1] (5) (g/2 5mm) 

^'JSSr^LT, 5 X 2 0 cmCOSUS 3 04-BAg 

( J I S G-4 3 0 5&£) 0*ffi^fli«FL, 2 3 °C 
l:*5^tl«f|!II»Bt5 c K**^-4HSr«£fifU, ftyftft 
Si 8 *fl«ii^3 0 Omm/m in. XSUS 3 

0 4 - B Affi<0*ffi^bK»Sr*Ifit^*§RojcE*S:»J3e 
U g/2 

[0 0 6 2] ( 6 ) fe«»J^ y ( n 

m) 

^f-tgtty7>7A [**«^- (ft) ffik ff^: 
LPA-3 0 0 0/3 1 0 0] ^^tatet^, 
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